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. ner significant statistics have been seems to be a little vague and does not 


gathered during my two years’ ex- affect the general conclusions. I have 
perience as physician tor two depart- also eliminated for the most part the 


ment stores, and three years’ experience question of accidents, since these do not 
in another. A comparison of these fig- occur to any great extent in mercantile 
ures has given rise to certain conelu- industrial work. In this respect this 
sions, Which may help those undertaking type of industrial medicine differs mate 
mereantile industrial work in the future, rially from that in factories or machine 
or may serve as a basis of comparison shops where there is a large amount of 
for anyone engaged in such work at the machinery, or where there may be va- 
present time. The conclusions arrived rious chemicals or other substances 
at may seem superficial, but I feel that which constitute a hazard in themselves. 
they are, nevertheless, practical, and Mereantile industrial health, as | have 
ought certainly to answer many of the’ seen it, deals almost entirely with an 
questions which may be put to a physi- artificially created community which 
cian by the head of any mercantile busi- must be kept well and, if possible, at 
ness who contemplates establishing a work for eight hours during each day. 
iealth department in his store. In order to do this properly certain serv 
Two of the stores above mentioned jce must be rendered by doctors and 
average 800 employees on their payrolls nurses during the workday for minor 
throughout the vear, and the other one’ ailments, illnesses, and occasional acel- 
averages about 1,500. For the purposes dents. This service is, of course, inti- 
f this diseussion, I have eliminated the mately connected with the health of the 
question of labor turnover, which at hest members ot this artificial community 
after they disperse to their homes for 
Received for publication April 14, 1923. 
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the remaining sixteen hours of each day. 
Through the medium of the store visit- 
ing nurse, the family physician, hos- 
pitals, ete., the service can be extended 
to connect the employee at home very 
closely to the health department in the 
store. 

Whether such extension of the service 
is developed in all its possibilities de- 
pends chiefly upon the amount of service 
for which the store is willing to pay, and 
upon the location of the store—whether 
Inacity ora town. The funetioning of 
such extension, assuming’ that it 1s un- 
dertaken, rests largely with the person- 
nel of the health department. It also 
involves rather a delicate and tactful 
consideration of the question of rela- 
tions between the industrial physician 
and the physician in private practice. 
This in itself is a subject worthy of 
much discussion. - shall endeavor later 
to give some idea how this problem has 
been met in the stores with which I have 
been associated, without at all feeline 
threat a necessarily represents the proper 
solution. 

As to the subject of statisties and of 
work in these stores, and the conelusions 
which can be derived therefrom, it 1s mv 
experience that most mereantile estab 
lishments, froma business poimt of view, 
are anxious to know in the first place 
how much such a service would be used ; 
secondly, how much the eost would be, 
and some basis for figurine it; and 
thirdly, exactly what the service ren 
dered in the store would be, and how far 
it would go in producing satistaction and 
proper care and guidance in health mat 
ters for its emplovees. 

Whether health service in a_ store 
heightens efficiency and brines inereased 
returns to the management and to the 
emplovees, Is Very diffieult to determime 
in terms of money. Most establishments 


do not seen to he ready to eonsider the 


question concretely enough to reduee | 
to dollars and cents; they simply fe 
that if the subject were gone into } 
would prove a paying proposition. Va 
rious incidental matters, such as the re 
duction of insurance premiums, the re 
duction of leafing, and the better car 
arid control, and sometimes the reduc 
tion, of sickness absenteeism, have def 
nitely showed in certain cases that th 
medical department more than pays for 
itself in these benefits alone. The meth 
ods of arriving at these conclusions have 
varied so widely in different stores that 
no standards of comparison are possible 
at present. In the determination of the 
results of mereantile health work the 
human element rises to the exclusion of 
most other factors, and is therefore a 
more important consideration than it is 
when one deals with machinery and pro 
duction, as in factories. It is easier to 
measure the health returns in terms of 
production than in terms of sales. 

[ am endeavoring, then, to limit this 
discussion to the cost, the amount, and 
the kind of service which the health de 
partment can be expected to render to 
the ordinary mereantile establishment 
each vear during the ordinary working 
day. Using the three stores above men 
tioned as a basis for estimating hoy 
much the health service would: be used 
during the working day, I have collected 
the following figures which are of con 
siderable interest. 

In one store with an average of ap 
proximately 850 employees throughout 
the vear, the total visits to the health de 
partment were about 8.500 a year for 
two vears in succession. In 1922 ther 
were 300 more visits than during 1921. 
()n this basis each employee visited thi 
health department ten times. It is un 
derstood, of course, that some employ 
ees never came and others came quit 


frequently. The visits to the depart 
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ment averaged thirty a day, which made 
the percentage of illness in the store a 
little over 3 per cent. Of these total vis- 
its the store physician saw 800 each 
vear. It is fair to assume, therefore, 
that the physician saw, and will con- 
tinue to see, the patients in about 10 per 
cent. of the total number of visits, which 
in turn amounts to seeing everyone in 
the store at least once during the year. 
The percentages and figures for this 
store have been remarkably constant for 
the two years, and it seems reasonable 
to assume that any store of similar size 
can figure upon at least this amount of 
service being given by the department. 
If the work is further extended, the 
amount of service will naturally be in- 
creased. 

Another store, averaging the same 
number of employees, was found to have 
a morbidity rate of 342 to 4 per cent. a 
dav—an average of about thirty-five 
visits to the department a day. ‘The 
total number of visits to the department 
for all causes in this store averaged 
9,000 for each of the two years (1921 and 
1922), or about eleven visits per em 
plovee throughout the year. Here again 
the store physician saw the patients in 
1) per cent. of the total visits. 

lna larger store with an average num. 
ber of 1,000 employees, there were about 
forty-one visits per day, with a total of 
11,000 to 12,000 visits for the year. The 
morbidity rate in this store was also 
‘rom 6 to 4 per cent.; in this case, how 
ever, the physician saw more than 10 
per cent. of the total visits to the medical 
department. The increased percentage 
is probably accounted for by three fea- 
lures. One of these is the fact that im 
lis store there was a large percentage 
! employees over 50 years of age. 
Whenever they were ill, often with triv 
al ailments, they had to consult the 

ivsician because of the effect of these 


ailments on certain degenerative dis- 
eases which they naturally had. See 
ondly, there was a visiting nurse in this 
store; this extension of the service en- 
abled the department to keep in touch 
with sickness cases both in the store 
and at home, and made it necessary for 
the store physician to see most of the 
patients before they reported for work 
atter illness. Thirdly, the above-men. 
tioned number of older employees neces- 
sitated a certain amount of follow-up 
work on cases of chronie diseases, which 
were not incapacitating but which re 
quired careful supervision. These fae- 
tors are mentioned since they occur in a 
great many of the larger stores, and 
would have to be considered if a health 
department were established in- such 
COnNCerns. 

Qn the basis of these veneral figures, 
it is fair to assume that the amount of 
service which can be rendered by the 
health department can be figured some 
What as follows: 

Mach person will make about ten 
Visits to the department during the vear, 
and the total number of visits can be 
estimated from the average number on 
the payroll for the year. Of the number 
of visits computed in this way, the physi 
cian will see about 10 per cent. Varia 
tions from these somewhat arbitrary fig 
ures will be eoverned hy the factors 
above mentioned, such as the presence 
of a large group of very young or very 
old employees, and the prevalence of any 
special epidemic. They will also be gov 
erned somewhat by the general social 
type of employee, as well as by the sam 
tation and the mechanical perfection in 
the store itself, with regard to lighting, 
elevators, and general conditions. 

As I have stated, these general conelu 
sions are arrived at without considera 
tion of physical examinations or a very 
nursine 
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service. ‘These two features would be 
productive of more expense, but they 
would also be productive of much more 
service, of more accurate work, and 
probably, in the long run, of much more 
saving to the store through the Mutual 
Aid Association, and through the proper 
placing of defectives. 

With regard to the cost of this serviee, 
there seems to be a remarkable un1.- 
formity in all three of the stores econsid- 
ered, in spite of the fact that one carries 
a number on its payroll nearly twice as 
ereat as does either of the other two. 
The service above deseribed has cost 
each of the stores employing 800 to 850 
workers, about $4 per person per year. 
The store employing 1,500 was able to 
furnish this serviee, together with some 
Visiting service, at a little over $3.75 per 
person per year. This unit cost figure 
would, of course, be somewhat increased 
by the installation of physical examina. 
tions for employment, and of a more 
adequate visiting nursing service, on ae- 
eount of the extra time which would be 
needed by the store physician for this 
work, and on account of the addition of 
personnel to the health department. It 
is doubtful, however, if the eost would 
exceed Sd per person per vear evel with 
these additions. If it were desirable to 
consider a co operative plan, the pay- 
ment of about 8 to 10 cents a week by 
each employee would more than meet the 
eost of the service without any contri- 
hution from the management. On the 
basis of $4 per person, which may be 
aecepted as a conservative figure, the 
probable cost of maintaming such a 
service can easily be estimated from the 
average number on the payroll. This, of 
course, does not take into consideration 
the eost of original installation nor the 
lightine. heatine. and rentine charges 
for space used by a non-productive de- 
partment. It does, however, include the 


salaries of the personnel—a part-time 
physician and a full-time nurse, and in 
the larger store a visiting nurse as well 
—cost of supplies, medicines, laundry, 
carfare, etc. The proportionate charge 
for light, heat, and space has been found 
to be negligible. In one store the cost of 
the installation of the department and 
of the equipment was almost negligible, 
yet this seemed to make very little dif- 
ference in the number of visits; provided 
the professional knowledge and ability 
of the nurse and the physician are suffi- 
cient and provided their personalities 
are agreeable to the employees, the serv 
ice will be used regardless of equip- 
ment. 

It is quite likely that the service ren 
dered will materially increase in the 
next vear or two as it has in the past, 
although it is not a thing which ean be 
forced upon people, but one which must 
erow by slow degrees. It does seem, 
however, that the experience of two 
vears should be of some value tor any 
one planning a new department or 
prophesying the future use and cost of 
an existing department. 

As I have already suggested, health 
work has not yet reached a point im the 
eves of most store managers where it 
can be judged in terms of cash or other 
material returns, such as reduced labor 
turnover or improved type of personnel. 
The usual factory method of judgment, 
which is based on production, cannot 
easily be applied in mereantile work 
where the judgment must be expressed 
entirely in terms of sales. Here the 
human and the psychological elements 
play such an important part that it 1s 
difficult to determine whether the results 
should be aseribed to improved health 
rather than to personality or improved 
sales methods. It is worth while to note 
here, however, that in one store the ac 
cident experience under the Employees’ 
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2) 


Liability Insurance policy was reduced 
about $3,000 in one year; this reduction 
should bring its return in materially re- 
duced premiums in the future. In an- 
other store, owing to less ‘‘experience,”’ 
the new policy has been figured on the 
basis of 38 to 4 cents per unit of payroll 
less than for the previous year. I wish 
also to eite the case of one salesman 
whose ‘‘chronic dyspepsia’’ was discov- 


PABLE 1. 


HEALTH SERVICE STATISTICS COLLECTED IN THREE 


200 were referred to specialists, hos- 
pitals, and various outside agencies, in- 
cluding family physicians, for treat- 
ment. In cases requiring prolonged 
treatment it is worth while to note that 
the store physician attempted only to 
make a diagnosis and to outline what 
he thought should be done, and so far 
there has been very pleasant and mu 
tually helpful co-operation between the 


DEPARTMENT STORES 


DURING 1921 AND 1922 








Cost of Sery No. of 
ice pel Visits 
> re Av Payroll Employee per 
per Year Employee 
| Year 
A 
1921 1.500 $3.50 7 
1922 1.500 $3.90 S 
B 
192] 725 S+4.00 8-9 
1922 SOO $3.7) 12-15 
C 
192] S6O $4.00 10 
19ZZ SSO S4.00 10 


No. of Percentage Percentage Length of Phvsician’s 


Visits ft kmploye of Total Visits 


per Day Visiting Visits Seen in Hours 


Dispensary by Physician 


per Day 1 I Day Pe) Week 
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+] 3 17 
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ered to be a duodenal ulcer. With prop- 
cr treatment the symptoms disappeared 
and during the next month his sales 
jumped to about $2,000 more than they 
had been during any previous month, 
and they have remained at this compar- 
ative level. Incidents such as this give 
some measure ot the usefulness of a 
health department. 

Aside trom the benefits aceruine’ to 
ihe store in inereased satisfaction and 
presumably in better health, it has been 
interesting to tabulate the kind of serv- 
ce given, and the directions which it 
ends to take. In the larger store men- 
12,000 total 
isits to the department for all causes, 
ipproximately 1,800 


oned above, out of the 
were tor advice 
iv. About 350 employees came each 
car for advice on family matters. Over 





store physician and the family physi 
cians of the various employees. This is 
mentioned as bearing on the somewhat 
worried attitude of the general prac 
titioner in regard to the industrial physi- 
cian, and seems to me to point the way 
toward a fair division of the field of 
work for both. 

Figures show that the rest room, or 
silence room, in the department was 
used by about 90 per cent. of the em 
ployees once during the year; in only 
about 9 per cent. of the total visits was 
a short period of rest necessary. lvach 
month it was also interesting to note 
that in a community composed largely 
of women (in most cases nearly 80 per 
cent.), only 10 per cent. of the visits were 
made on account of painful menstrual! 
Treatment for accidents and 


periods. 
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minor ailments of customers constituted 
a part of the service, and about 3 per 
cent. of the total visits. 

While this is by no means an accurate 
or exhaustive survey of what has been 
done, or of the possibilities, it gives 
some idea of the kind of service which 
may be expected from a health depart- 
ment within 
A short tabulation of the 


conducted this somewhat 
limited scope. 
more important statistics for the two 
vears is given in ‘Table 1. 

In conelusion it seems worth while 
to add that physical examinations for 


employment have already been itro- 
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duced in one of these stores and un 
doubtedly will be introduced in the oth. 
ers in the near future. The service now 
rendered is far from perfect or com- 
plete, but it is felt that a good start has 
been made and that satisfaction has been 
given. Further extension is a question 
of policy as well as of time. 

It seems safe to assume that any store 
manager may be assured that even such 
a modest service as I have described wil! 
be used at least as much as are the health 
departments in the stores with which | 
have been associated, and that it will 
cost approximately the same. 

















METAL-FUME FEVER* 


’. Kortscu 
Bavarian Medical Inspector of Factories, Ministry of Social Welfare, Munich: 
Lecturer on Industrial Medicine, University of Munich 


ROM a small copper rolling mill com- 


plaint was made to me of ‘‘fever 


and gastric disturbance’’ 
workmen employed. 


among the 
More careful in- 
quiry elicited the fact that the ten work- 
men employed on the hot rolls com- 
plained at the end of the day of a feeling 
of oppression in the chest, of cold or 
shivering, of tiredness and occasionally 
of vomiting and nausea and pains in the 
body to such an extent that they were 
compelled to go to bed. After more or 
less sweating during the night the symp- 
toms disappeared, and there remained 
only a slight tired feeling which persist- 
ed for some time. 

Observations regarding temperature, 
pulse, and blood pressure, taken on days 
(A) without work on the rolls, and (B) 
after an eight-hour day at the rolls, ap- 
peared noteworthy (Table 1). In six 
of the ten workers there was a rise in 
temperature of more than 0.9° EF. (1.1 in 
two cases, 2.6 and 3.2 in one case each, 
and 3.6 in two cases)—a rise beyond 
possible error; this was accompanied 
bv a noticeable acceleration of the heart 
action and an increase in blood pressure. 
The pulse rate in these six workers 
showed an increase of from 10 to 50 
beats per minute; the blood pressure 


showed an inerease of about 20 mm. He 


in three eases 21, 25, and 27 mm. 
Nevertheless there was no parallelism in 
he degree of deviation in individual 
vorkers. Thus im eases 1, 3, 4, 6, and 7, 


nearly all the values were perceptibly 
Translated by Dr. T. M. Legge. HI. M. Medical 


spector of Factories. Received for publication 


eb, 27, 1923. 





altered, but in the other cases individual 
values were less so. The latter workers 
therefore appeared to be less sensitive. 

The question arises as to the explana- 
tion for these peculiar symptoms. Nat- 
urally one is reminded of a well-known 
industrial condition—that produced by 
absorption of zine or zine oxide fumes, 
and frequently called by the workers 


brass founders’ ague. The symptoms 
show striking similarity. In_ brass 
founders’ ague also, after a latent 


period of some hours, there is sudden 
onset of tired feeline and ehills, with 
rise in temperature, increase in pulse 
and respiratory rates, followed by a erit- 
ical period with sweating, catarrhal 
symptoms of the upper air passages, 
dyspnea, and headache. Brass founders’ 
ague does not result from the simple in 
halation of zine dust, of the sort which is 
produced by mechanical work and which 
is chemically identical with the material 
turned out; it is a question rather of 
the formation of a new chemical com 
pound—an oxide—as the active agent. 
This zine oxide, in the finest state of 
division, is wafted into the room by the 
up-current of warm air, and in this way 
reaches the air passages of the work 
men where, as Rost (1) has showed, it 
is absorbed. 

Drinker (2), to whom we are indebted 
for recent valuable researches into brass 
founders’ ague, considers that the very 
fine state of division of the zine oxide 
produced in pouring brass, and its abso 
lute dryness are the properties which 
make it possible for the particles to 


penetrate deeply into the lunes, where 
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they are absorbed by phagocytes. He 
states further that in the case of ordi- 
nary zine oxide the particles are less 
easily absorbed, since they are much 
larger and tend to agglomerate. Cases 
have been observed, however, in which 
Inhalation of ordinary zine oxide in very 
finely divided powder form has_ pro- 
duced symptoms similar to those pro- 
duced by vaporization.’ 

‘Two observations of injury from zine 
fumes in acetylene cutting and welding, 
mentioned in recent German literature 
(3), bear on the subjeet. In one ease a 
workman was operating an acetylene 
torch (at 1200 to 1500°C.) in the process 
of cutting through a heavy zine plate 
which had been fixed in a ship’s boiler 
as a protection against rust. He sue. 
cumbed after three and a half hours’ 
work, with nausea and giddiness, lassi- 
tude, shivering, vomiting, diarrhea, ete. 
Clinically the case was diagnosed as 
acute zine potsoning caused by the imha- 
lation of the fumes of boiline zine. It 
should be mentioned that experienced 
workers are familiar with the dangers 
of cutting through metallic zine. In the 
other case workmen who were welding 
valvanized iron or brass articles sut 
fered from tiredness, pallor, shivering, 
and loss of appetite; the zine oxide, 
which spread itself like a cloud, was re 
earded as the cause. In galvanizing by 
means of a metal spray similar syinp 
toms have been observed. 

In the present case it was a question 
of another heavy metal—copper. The 
work consisted in rolling red-hot glow 
ine’ mevots ot pure copper, In order to 
cool the rolls cold water was allowed to 
drip upon them and it readily vaporized. 
In the process of rolline, the breaking’ 
off of tiny particles of copper was un 

lf am indebted to Dr. Engel of the Timpertai 


Hlealth Othiee, Berlin, for a rather recent communi 
ention on this point, 


avoidable; these particles passed into 
the atmosphere of the workroom in the 
form of dust and were carried up, for 
the most part in the droplets of steam. 
In different places about the rolling 
plant, for example, on the roof beams, 
considerable quantities of very fine cop- 
per dust were found which had been ear- 
ried there either in the dry state by air 
currents, or in droplets by the rising 
steam. The particular way in which 


TABLE 1.—OBSERVATIONS SHOWING TEM 
PERATURE, PULSE, AND BLOOD PRESSURE 
OF PEN MEN EMPLOYED IN COPPER ROLL 
ING MILL! 








: Temperature Pulse slood Pressure 
saad a? B A B A B 
F’, F’. mm. Hg mm. Hg 
l 97.2 100.8 GS 106 128-72 135-62 
2 98.6 OSS O45 4 120-7S Bo SO 
o> 98.6 1O1.S OG 120 L06-GS 122-76 
t{ OS.8 QQ 9 () LOS 122-S5 136-105 
D OS4 OS.6 T5 90 120-72 138-90 
§ OS.6 102.2 GO 110 105-64 126-65 
7 @Fs Gy gy 70 ()() 110-60 135-S0 
S OS4 US.6 OO OO LO5-65 152 S4 
Q YT. OS.6 T4 S4 105-80 LOS-62 
QO YS.6 OS.6 re Ss 110-65 LO0-7Ts 








i\=observations on days without work on the 
rolls; Ba-observations after an eight-hour day at 
the rolls, 
the dust here observed and deseribed 
acted, however, certainly does not con 
form with general experience in regard 
to inhalation of copper dust. This 
usually causes only local mechanical ir 
ritation, such as coughing and oppres 
sion in the chest. I have often observed 
these effects in bronzing and similar oc- 
cupations. A number of years ago 
Lewin (4) made a special study of the 
effects of copper dust on the organism, 
and found that it caused tickling in the 
throat, oppression in the chest, cough 
Ing’ and expectoration ; following the in 
halation of fine copper or bronze dust, 
such as that produced in seraping meta! 
parts with wire brushes, he traced ‘* pe 
culiar sensations,’’ such as difficulty 1 
breathine, a sense of fullness, a desire 
to take deeper breaths and to cough in 
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order to remove the dust from the phar- 
vnx and the vocal cords. Copper dust, 
therefore, acts essentially only as an ir- 
ritating foreign body in the air pas- 
To the foregoing effects should 
be added symptoms of irritation in the 
alimentary canal, such as metallic taste, 
salivation, tickling in the throat, chok- 
ing, vomiting, and abdominal pain. 

The effects described are noticeably 
different from those observed in the 
workers at the copper rolling mill in 
question. These workmen cannot have 
been affected by simple dust irritation. 
Their symptoms resemble, rather, those 
observed in brass founders’ ague. Here 
also it is a question of hot metallic par- 
ticles in the finest state of division which 
oxidize as soon as they come in contact 
with the air, and are carried up with the 
steam and in this way reach the air pas- 
sages. The peculiar action appears to 
be due partly to the very fine state of di- 
vision of the metallic oxide and partly 
to the fact that this newly formed oxide 
vets into the respiratory system to some 
extent a statu nascendi. To what ex- 
tent temperature comes into play is an 
open question. The very fine particles 
naturally penetrate into the bronchial 
tubes and there, by reason of their fine 
state of division and small size, come 
into close contact with the epithelial lin- 
ing and are absorbed from the lungs. 
Perhaps in symptoms of intoxication. 
such as those which are produced, the 
metal vapor itself plays a part, although 
its existence (in the presence of the 
ass of oxides) in examinations of the 

air has not been proved. 

There is only one reference in the lit- 
rature to industrial injury from copper 
r copper oxide fumes, and that is in 
in American report 


sages. 


concerning ten 


yvorkmen who were melting copper in 
n electric furnace (5). 
iter all the workmen 


Several hours 


suffered from 





general symptoms of distress and diffi- 
culty in breathing. The presence of 
copper in the fumes from the furnace 
was demonstrated. 

Copper and zine, however, do not 
stand alone in this respect; Kisskalt (6) 
has showed that mereury, nickel, and 
probably other heavy metals, when in- 
haled in vaporized form, cause symp- 
toms similar to those of brass founders’ 
ague. Thus, in the case of inhalation 
of mercury vapor, Bing, and Benedict 
and Carpenter (cited by Kisskalt (6) ) 
have noted headache, nausea, vomiting, 
palpitation, rapid pulse, cough, dysv- 
nea, pains in the chest, rise in tempera- 
ture, and tired feeling. The immediate 
effects of the inhalation of nickel, in the 
form of nickel carbonyl (which splits up 
into carbon monoxide and nickel, the 
latter entering into complex combina- 
tion with the tissue albumin) are giddi- 
ness and air-hunger—symptoms which 
soon disappear when one goes into the 
fresh air; then, after a latent period of 
twelve to thirty-six hours, fresh dysp- 
neic symptoms supervene, with cough- 
ing and expectoration, 
rapid pulse and rise in temperature. In 
animal experiments the action of iron 
‘arbonyl has been found to be similar 
to that of nickel carbonyl. It should be 
added here that absorption of heavy 
metallic compounds, as in spraying, may 


-_* 


blood-stained 


bring about a rise in temperature (Win- 
ternitz has demonstrated this with sil- 
ver and copper, Haak with silver, Kiss- 
kalt with zine and mercury, and Ariola 
(7) with iron, cobalt, antimony, zinc, 
ete.). According to Filehne (8), there 
is complete toxicological agreement as 
to the anatomical and physiological ef- 
fects of the heavy metals on the body. 
This agreement is still more striking for 
metallic vapors, concerning which Kiss- 
kalt says, ‘‘Generally, the symptoms in 
fumes and 


poisoning with vaporized 
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compounds of the heavy metals show 
more marked similarity than do the 
symptoms which ensue on absorption of 
the metals in question by other chan- 
nels.”’ 

At all events, similar effects from 
other heavy metals are scarcely ever ob- 
served in industry. Hohmann (9) points 
out especially in relation to them that 
the pouring of bronze (copper and tin), 
of phosphor-bronze, and of Lron causes 
no symptoms of brass founders’ ague. 
This is to be explained by the fact that 
for bronze generally only temperatures 
sufhcient to bring about melting are 
reached, and not the boiling point at 
which vaporization takes place. An ex- 
ception in this respect among alloys is 
zine in brass casting, in which it is melt- 
ed with copper at about 1000°C., while 
zine itself vaporizes appreciably at 
SO0°C. The followine meltine and boil- 
ing points are given by way of compart. 


SOL: 
Vetal VWelting Point Boiling Point 
0. C. 

BE. 2 a4 654085 5.048S0 084 ser 1.640 
WEE £6 246056800450000604 yds WA 2,226 
BE 8.0. 6-454-0285602-0546%62 $1$) N50 
bo eee Sees eee L.OSO 2 B00 
Iron, with 2.8 per cent, 

or nore of carbon... 1lOT5-1L275 
POM. CORPO) ccccc acces 1500-1600 


A ease is recorded in Freneh ltera- 
ture (10) of an iron founder who, it is 
emphasized, had had nothing whatever 
to do with copper, zine, lead, or tin. This 
man, a foreman who had worked harder 
than his mates at a large founding op- 
eration, in intense heat, suffered from 
very severe headache, indefinable mal- 
AIS, vastric disturbanee, and heaviness 
in the limbs. Later he had a fever, and 
then after profuse perspiration the 
symptoms disappeared. At all events, 
the authors attributed the man’s illness 
to fatigue and heat. They recalled 


similar symptoms in the pourmeg of cop- 





per and zine alloys, but had never ob- 
served them in work with pure zine or 
pure copper. 

Although the question as to how these 
symptoms are resolved in the body is 
not yet settled, the extraordinary re- 
semblance between symptoms of metal 
fever and those of anaphylactic shock is 
obvious. This points to destruction of 
the delicate cell lining of the air pas- 
sages or to its alteration otherwise by 
the effect of the heavy metal particles. 
There is then absorption of the damaged 
protein into the organism, and a reac- 
tion showing itself by a rise in tempera- 
ture. 

Naturally, more direct absorption of 
the metal from the lungs comes into 
mind, as does also the possibility that 
considerable quantities of particles in 
dust form may be swallowed and in the 
stomach lead to both local and general 
symptoms. More careful analysis of 
the foregoing detailed clinical picture 
uppears to lend support to this view, as 
the svmptoms of absorption from the 
alimentary canal or the gastro-intestin- 
al canal would be the vomiting and the 
abdominal pains. 

In considering the effects of metals 
two channels of absorption can there- 
fore be distinguished: (1) absorption by 
way of the lungs, with or without local 
corrosive action on the mucous mem- 
brane of the air passages, v.e., damage 
of the epithelial mucous membrane with 
eonsequential protein absorption and 
anaphylactic symptoms; and (2) ab- 
sorption from the  gastro-intestinal 
canal. 

Minally, it should be mentioned that 
in the copper rolling mill in question the 
situation was easily remedied by the ap 
plication of exhaust ventilation to pre- 
vent, as far as possible, entrance of op 
pressive fumes into the lungs. The re- 
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arkable feature in this case is that no 
imilar trouble had been noted previ- 
usly, although the raw material and 
ne method of working had not been 
hanged, and the majority of the work- 
rvs had been employed for a long time. 


SUMMARY AND CONCLUSIONS 


1. Symptoms of illness identical 
with those of brass founders’ ague were 
observed in workers at a hot copper 
rolling plant in which the rolls were di- 
rectly water-cooled. 


KOELSCH—METAL-FUME FEVER 9] 


2. These observations, together with 


isolated observations in literature and 
results of animal experiments, lead to 
the presumption that similar symptoms 
may occur from inhalation of the vapor 
of all heavy metals. 


3%. The question as to how these 
symptoms ot illness are resolved in the 
body is not yet settled; probably absorp- 
tion, effects from the gastro-intestinal 
canal, and consequential protein absorp- 
tion, play a part. 
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RELATION BETWEEN LABOR TURNOVER AND INDUSTRIAL 





Hlarry D. Kirson anp CLAupDE CAMPBELL 


From the Department of Psychology, Indiana University 


3 is a truism that society is endeavor- 
ine to reduce the number of indus- 
trial accidents. Humane motives sup- 
ported the efforts for some years. If 
additional incentive was needed to bring’ 
about more intense concentration of ef- 
fort upon the problem, it was supplied 
by the report of the Commission on 
Mlimination of Waste in Industry, of the 
lederated American Engineering So- 
cleties, revealing for 1919 a total of 
5,000,000 accidents causing at least one 
day’s disability, and entailing a cost of 
#$1,014,000,000 (1). 

It is generally agreed that the first 
step toward the reduction of aecidents 
is the discovery of causes. Accordingly, 
they have been investigated and tabu- 
lated under various classifications, such 
as the object causing the aeeident, the 
nature of the injury, the hour of the 
day, and the day of the week. Some of 
the classifications are physical; some are 
personal. Within recent years the lat- 
ter group has been receiving a large 
share of attention, owing to the fact that 
since the installation of safety devices 
in such number the accidents directly 
traceable to conditions within the work- 
er stand out more prominently. Indeed, 
it has recently been estimated that they 
constitute 90 per cent. of all accidents 
(2). 

Regardless of the value of tabulating 
the obviously immediate precedents of 
the aecidents, it is coming to be recog- 
nized that there are other factors still 
more obscure, which can only be discov- 
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ered through correlating accidents with 
occurrences, apparently remote. Thus 
speed in production has been found to 
be one correlative factor. Fatigue is 
considered to be another, though it is 
acknowledged to be isolated only with 
ereat diffieulty (8). 

Inexperience of beginners is another 
of the more obscure factors to receive 
recent study. Chaney and Hanna (4) 
observe: ‘‘ That the ‘green’ man is par- 
ticularly subject to accident has been 
recognized to some extent and in a num- 
ber of plants special efforts have been 
made to train and caution him. But the 
full effect of this factor has not been 
perceived. Careful analysis indicates 
that inexperience plays a very important 
part in accident occurrence and sug- 
eests that it may be an extremely influ- 
ential factor in the increase in accident 
rates which almost invariably accom 
panies an increase in business activity.’’ 

Chaney discovered that the accident 
rate for employees with less than six 
months’ service was 37.1 per 1,000,000 
hours’ exposure; for those with three to 
five vears’ service, 14.1; and for those 
with ten to fifteen years’ service, only 
2.8 (5, p. 167). Chaney also shows that 
the eurve representing the number ot 
accidents follows in shape the curve 
representing the number of new acces 
sions (5, p. 170). 

The kind co-operation of several large 
industrial concerns (acknowledgment 0! 
which is hereby gratefully made), gave 
the writers access to data on nearl\ 
30,000 aeecidents in various kinds of in 
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dustries, and permitted a new view of 
the part played by new employees in 
producing aecidents. Homogeneous data 
for the year 1921 were secured from 
four firms: Company A, manufacturing 
cutlery ; Company B, railway ears; Com- 
pany ©, coke and gas; and Company J), 
automobiles. The information covered 
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Kic. 1.—Showing (in percentages) the monthly 
deviations from average of new employees hired, 
accidents, and working force, for Company A, 
the average number ot employees each 
month, the number of new emplovees 
hired, and the number of accidents, thus 
furnishing a basis for comparisons be- 
tween these several factors. Complete 
data are given in Table 1. Graphic 
presentation is offered in Figures 1 to 
D. which are eoustruected Oll a percentage 
basis. The monthly averages through- 
out the year for the total number of 
emplovees, the number of new employ- 
ees, and the number of accidents were 
computed, and the monthly deviations 
expressed in terms of percentage above 


and below the average. 





RESULTS AND CONCLUSIONS 


These data, covering a total of 28,935 
industrial accidents, show a ratio of ap 
proximately one accident to every on 
of the 27,012 new men hired. This i. 
four times as great as the incidence o: 
accidents among the total number 0) 
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hic. 2.—Showing (in percentages) the month) 
deviations from average of new employees. hired 
accidents, and working force, for Company B. 
the payrolls examined, and in itself con 
stitutes strikine evidence that new em 
ployees are powerful factors in raising 
the number of accidents. There are, 
however, still more striking demonstra 
tions. A glance at Figures 1 to 5 will 
show that the number of accidents va 
ries somewhat from month to month: 
and that the number of new employees 
varies likewise. This holds true for the 
total figures and for those of the sepa 
rate establishments. 

Further confirmation of these result 
appears in data gathered in a manuta 
turine establishment (furniture) whe: 
figures were available for the two si 
month periods of 1919. With an ave! 
ave working force of 899 during the fir 
six months, there were 935 new m 
hired, and 233 aeecidents. With an a 
erage working foree of 1,015 (15 p: 
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cent. greater) during the second six 
months, there were 816 men hired and 
193 aecidents. In other words, despite 


the larger total working force during 


the second period, there was a reduction 
in number of new men hired. 

Similar conditions appear in the ree- 
ords of another concern for 1920 and 
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lic. 3.—Showing (in percentages) the monthly 
deviations from average of new employees hired, 


accidents, and working force, for Contpany C, 


1921. With an average working force 
for the first year of 2,498 and for the 
second, ot 2,417, there were neverthe- 
less 2,130 accidents tor the first vear 
and 1,486 for the second: the number oft 
new employees during these two years 
were 1,415 and 761, respectively. ‘Thus, 
rom whatever angle they are examined, 
the figures show an extremely close rela- 
‘lonship between the number of new em- 
lovees and the number of accidents. 
Special attention might well be direct- 
d toward the relation between the aver- 
ige monthly working force and the num- 
er of accidents, for it has been alleged 


that in periods of increasing industrial 
activity, represented by the growing size 
of the working force, accidents tend to 
increase as a result of the general condi- 
tion. It is true that the fluetuations in 
accidents follow to a slight degree the 
fluctuations in average working foree, 
but they follow with far closer cor 
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hic. 4.—Showing (in percentages) the monthly 
deviations from average of new employees hired, 
accidents, and working force, for Company D. 
respondence the fluctuations in the num- 
ber of new employees. This supports 
the conclusion that the influence of new 
employees in producing accidents Is 
ereater than the influence of mere in 
creasing industrial activity as meas- 
ured, at any rate, by total working 
foree; and it confirms Chaney’s figures 
which show that the fluctuations in fre 
quency of accidents in the iron and steel 
industry follow the fluctuations in fre 
quency of new employees more closely 
than they follow any of his other meas 
ures of increased activity. 

The reasons for this are easy to sur 


mise. The new employee comes to his 


job often with insufficient training for 
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it, and thus makes mistakes which even- 
tuate in accidents. Or, though he may 
be skilled in the duties of the job, he may 
be unfamiliar with the routine of the 
plant and thus may make false moves. 
Again, during the early stages of his 
employment in a new plant he is likely 
to feel nervous and thus make errors. 
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deviations from average of new employees hired, 


accidents, and working foree: combined data. 


It must, of course, be admitted that 
new cmployees are not the sole souree 
of industrial accidents. Aecidents hap- 
If there 
were no new workers admitted into a 


pen to old employees as well. 
plant there would undoubtedly still be 
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accidents. The figures in Table 1 show 
that they occurred among all employees 
with a ratio of one accident to every 
four employees, whereas they occurred 
among the new employees with a ratio 
ot one accident to every employee hired. 
The matter is graphically shown in Fig- 
ures 1 to 5, where, even though in some 
months the number of new entrants falls 
very low, there are still accidents due to 
other factors. Of all the factors which 
have been thus far considered by inves- 
tigators, however, none seem to show 
such decidedly close correlation as the 
subject of this present investigation. 
Practical steps that suggest them- 
selves in the light of these findings are: 
1. In order to reduce the number of 
It the 
number of new employees could be re- 


accidents, reduce the turnover. 


duced to zero, the number of accidents 
would probably be reduced by 75 per 
eent. 

2. When the costs of turnover are 
being computed from such items as 
spoiled work, damaged machinery, etce., 
a percentage of them should be com 
puted from the amounts paid in settle 
ment for accidents. 

5. An inereased amount of time 
spent in instructing new employees 
might aid materially in redueing the 
number of industrial accidents. 
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S. H. Katz ano E. S. Lonerettow 


From the Industrial Gas Laboratory, Chemical Division, Pittsburgh Raeperiment Station, 
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INTRODUCTION 


YDROCYANIC acid gas (HCN, or 
prussic acid) is sometimes given 

off in dangerous quantities from the po- 
tassium or sodium cyanide used in the 
extraction of gold and silver from ores, 
and from other metallurgical and chem- 
ical operations. The gas is widely used 
to fumigate buildings, ships, and green- 
houses; and in agriculture to kill rats, 
mice, and insect pests. Wherever cya- 
nide fumes are evolved, thorough ven- 
tilation is necessary in order to render 
the air safe to breathe, and a simple test 
for the gas would promote safety. Offi- 
cial records show that persons have 
been killed on entering tanks and fumi- 
vated places too soon. In view of the 
need for such tests in metallurgical and 
other industries, the Bureau of Mines 
undertook an investigation of the mat- 
ter, and has adapted for field use the 
necessary materials for estimating, by 
means of paper color reactions, the pro- 
portion of hydrocyaniec acid gas in air 
containing 25 to 1,000 parts per million. 


*“Published by permission of the Director of the 
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This investigation was conducted under 
the direction of A. C. Fieldner, super- 
vising chemist of the Pittsburgh Ex 
periment Station of the Bureau. 


Previous DEVELOPMENTS 


Picric Acid. 
acid to produce a red-purple dye (1), 
isopurpurie acid (4:6 dinitro-2-amino- 
3 :0-dicyano-phenol (2)), but in excess of 


Cyanides act on pieric 


alkali hydroxides or carbonates, mono- 
amino-dinitrophenols and diamino-nitro- 
phenols, reddish colored, are formed, 
and finally colorless triaminophenol. 
Pierie acid test papers for cyanide were 
made (3) by dipping filter paper into 1] 
per cent. water solution of picrie acid, 
and then, after drying, into 10 per cent. 
sodium carbonate solution. The test was 
found to be more sensitive with carbon- 
ate present than with alkali; and it is 
stated (4) that sulphur dioxide, hydro- 
geen sulphide, aldehyde, acetone, and 
many other organic agents interfere 
with the reaction. 

Guaiacum.—In the presence of cyan. 
ides, cupric compounds may be reduced 
to the cuprous state, and advantage of 
this was taken to oxidize guaiacum from 
colorless to blue (5). Test papers were 
made by dipping filter paper into 3 or 
4 per cent. tincture of euaiacum, drying 
it, and then dipping it into 0.25 per cent. 
solution of copper sulphate. One part 
of hydrocyanie acid in 2,450,000 parts of 
water gave a blue coloration (6); there 
fore, this is the most delicate test for 
agents, such as 


evanide. Ovxidizine 
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halogens and ozone, and indifferent sub- 
stances, such as ammonia and tobacco 
smoke, also cause the blue colora- 
tion (4). 

Phenolphthalin. — Phenolphthalin is 
C.11,.0,, not the  phenolphthalein, 
C.,11,,0,, used for acid indicator. This 
indicator for hydroevanie acid (7) was 
used on paper (8) prepared by wetting 
with 0.05 per cent. copper sulphate solu- 
tion, drying, and then dipping in phe- 
nolphthalin solution. One part of hy- 
drocyvanie acid in 2,000,000 of water pro- 
duced a pink coloration on the test 
paper, due to the development of phe- 
nolphthalem by oxidation through the 
agency of copper evanide. The test was 
round to be better in the presence of so- 
dium carbonate than in the presence of 
sodium hydroxide (4); chlorine, bro- 
mine, hydrogen peroxide in large 
amounts, and hydrogen sulphide were 
suid to interfere with the test. 


r 


ests wirh Hyprocgen Cyantpe AIR 
\IIXTURES 


The object of the foregoing tests was 
principally to deteet evanide in solu- 
tions. Wohn-Abrest (9) used euaiacum 
and picrate papers in air for the tests, 
and Grubbs (10) emploved small ani- 
mals (rats were best). 

In order to standardize test papers 
for the quantitative estimation of hydro- 
cyanic acid gas in air, we used appara- 
tus and methods developed for testing 
eas masks (11). Concentrations of hy 
droevanie acid were determined with 
standard iodine solution; variations of 
as much as 10 per cent. in indicated con- 
centrations occurred in extreme cases. 
The gases were passed continuously 
through a 2O-liter bottle, re-filline’ it 
every 387.) seconds. Some _ duplicate 
tests were made with stationary gas, but 


no difference was discerned. Test pa- 


pers were exposed to the gases for one- 
fourth-minute to five-minute periods, 
then were removed and a record of the 
shades developed was made with water- 
color paints; Mulliken’s standard colors 
(12) corresponding to these shades 
were recorded in symbol. ‘The final 
permanent color standards were made 
of three representative shades each of 
vellow-reds, blues, and pinks, in com- 
mereial papers mounted on a ecard as 
The duration of 
test exposure and the concentration of 


shown in Figure 1. 


hydrocyanie acid gas that develops each 
shade are indicated alongside. 

Table 1 states the results of tests with 
25, 100, 500 and 1,000 parts of hydrogen 
cyanide per million parts of air-gas m1x- 
ture, and gives the specifications and 
manufacturers of the colored papers. 
The laboratory tests indicated an ac- 
curacy within 20 per cent. of the deter- 
minations by chemical analysis. 


INTERFERING GASES 


Tests were made with other gases 
mixed with air, which may interfere with 
tests for hydroevanie acid gas. Table 2 
eives the results. 

The concentrations for these experl- 
ments were very much greater than may 
be expected where actual tests are made, 
and there is sufficient diversity in. the na- 
ture of the gases to indicate the action 
of many other gases and vapors which 
may be encountered. 

None of the interfering gases tested 
affected all three papers as does hydro- 
evaniec acid gas. Guaiacum paper was 
changed by chlorine, nitrogen peroxide, 
tobacco smoke, ammonia and formalde- 
hvde; the change was inhibited by sul- 
Phenolphthalin paper 
was changed by ammonia and nitrogen 


phur dioxide. 


peroxide; the change was slightly imhib- 
ited by sulphur dioxide. Picrate paper 
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as changed by hydrogen sulphide only ; 
he change was inhibited by sulphur 
lioxide. 

Kxeepting sulphur dioxide, all of the 
iterferinge gases acted toward one or 





made, the presence of sulphur 

may be suspected and judgment passed 
accordingly. Sulphur dioxide is 

ing to the eyes and nose at 50 par’ 
million, and its presence can 
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wo of the papers in much the same way 
is did hydrocyanie acid. This similar- 
tv of action may interfere with the iden- 
ification of hydroeyanie acid, but would 
ot be confusing from the point of view 
safety. Sulphur dioxide in air did 
ot give a positive effect, and when ad- 
uxed with hydroeyanie acid it also pre 
ented indication by two of the test pa 
; only the phenolphthalin indicated 
ositively, however, giving but half the 
sual intensity. 


ers 


This is the only case 
phenolphthalin 
ensitive than guaiacum. 
appen 


here appeared more 


Should this 


when actual tests are 


being 


Hand case with materials for three color tests for hydrocyvanic acid 


firmed by its odor which is readily ree 
ognized at 5d parts per million. 


PREPARATION AND Use or ‘Test PAPERS 


A man protected by an army type 
vas mask with a soda-lime filled canister 
buildis 


or vessel after it has been aired, to test 


may enter a tank, fumigated 


for residual hydrocvanic acid gas 
many cases the test papers may be put 


into the atmosphere to be tested, throug! 


L | 
a door or other opening by means ot 

rod. All the testing requisites have been 2 
fitted into a compact case made old 
eight 4-ounce bottles. 
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The ease as shown in Figure 1 con- 
tains the following: 


1. A standard color chart. Concise 
directions for testing, given later, are 
stated on the lower half of the card. 

2. <A bottle containing %4-inch by 2- 
inch strips of filter paper of fair quality. 

o. <A bottle of dry filter paper strips 
previously wet with the copper sulphate 
solution deseribed below. 

4. <A bottle of sodium picrate papers 
prepared not more than one week pre- 
vious to use by dipping into the sodium 
picrate solution mentioned below, and 
then drying in room air. 

». A bottle of copper sulphate solu- 
tion, 00 mg. in 100 ¢e.c. of water. 

6. A bottle of tincture of guaiacum, 
t om. of the guaiacum to 100 ¢.e. of aleo- 


hol. 


— 


i. A bottle of alkaline phenolphtha- 
lin solution, made as follows: Dissolve 
20 gm. of sodium hydroxide in 100 e.e. 
of water; stir in 44 gm. of phenolphtha- 
lin dissolved im 30 ¢@.e. of alcohol; put 
into a 12-inch evaporating dish to pre- 
vent loss of froth; add 25 gm. of alum- 
Inum (about 50-mesh to 60-mesh) pow 


der: heat, and add water as. re 


quired to continue the reaction; after 


twenty minutes to one hour, when the 
solution is colorless, filter with suction; 
dilute to 250 ¢@.e. and preserve. Thiery 
states that the solution keeps well (8). 
We found that it developed a pink tint 
which was invisible on the papers, and 
the reaction of hydrocyanic acid was the 
same atter two weeks. 

8. A bottle of sodium picrate solu- 
tion, | gm. of piecrie acid and 10 gm. of 
sodium carbonate dissolved in 100 e@.e. 
of water. 

9. Three wooden elips, such as are 
used for drying photograph films, to 
hold papers during the tests. A wire 
support carried in the lid of the ease is 





set up and the clips are hung upon it. 

Following are the directions for si- 
multaneous testing with the three test 
papers: 


DIRECTIONS FOR ESTIMATING HyYDROCYANIC 
Acip Gas BY THREE MetrHops 


(Operator must wear gas mask with soda-lime 
canister. ) 


1. Put the open box in a convenient place, 
set the wire support, lay the color chart 
beside the support, lay a watch beside the 
chart, loosen the stoppers of the bottles eon- 
taining picrate and copper sulphate papers. 
aud phenolphthalin and guaiaeum solutions. 

2. Observe the second hand of the watch, 
and at zero second remove a picrate paper, re- 
stopper the bottle, suspend the paper from 
the wire support with a elip. 

3. While observing the pierate paper, 
time, and color chart, put a copper sulphate 
paper in a clip, and at the zero second dip it 
into phenolphthalin solution, re-stopper the 
bottle immediately, shake off the excess solu- 
tion, and suspend the paper. 

4. Continuing to observe the tests, place 
another copper sulphate paper in a clip, at 
the next zero second dip it into the guaiacum 
tineture, re-stopper the bottle, shake off the 
excess solution, and suspend the paper; ob- 
serve the guaiacum during its first minute, 
and all papers at each minute thereafter until 
the picrate paper has had five minutes’ ex- 
posure. 

5. Make final decision of concentration of 
hydroevanie acid gas, Concentrations of 100 
parts per million are safe for one hour; 500 
parts per million are dangerous. Unprotected 
persons are permitted to enter hydrocyanic 
acid gas not exceeding 100 parts per million. 

(Note.—Color changes may be promoted by 
chlorine, nitrogen peroxide, smoke, ammon:! 
and formaldehyde; changes are inhibited by 
sulphur dioxide, which causes phenolphthalin 
to appear more reactive than guaiacum. Be- 
ginners may find one test at a time prefer 
able. ) 


It has been found that none of the test 
papers keep well because the colors de 
velop slowly. Guaiacum paper, prepared, 
dried and kept in a closed bottle exposed 
to light, changes to a shade of blue com- 
parable with the first shade of the chart 
in one or two days. 


Phenolphthali 


a 
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The case as shown in Figure 1 con- 
tains the following: 


1. A standard color chart. Concise 
directions for testing, given later, are 
stated on the lower half of the card. 

2. A bottle containing %4-inch by 2- 
inch strips of filter paper of fair quality. 

3. A bottle of dry filter paper strips 
previously wet with the copper sulphate 
solution deseribed below. 

4. <A bottle of sodium picrate papers 
prepared not more than one week pre- 
vious to use by dipping into the sodium 
picrate solution mentioned below, and 
then drying in room air. 

». A bottle of copper sulphate solu- 
tion, 50 mg. in 100 ¢.e. of water. 

6. <A bottle of tincture of guaiacum, 

4 om. of the guaiacum to 100 e.c. of aleo- 
hol. 
7. A bottle of alkaline phenolphtha- 
lin solution, made as follows: Dissolve 
20 gm. of sodium hydroxide in 100 ee. 
of water; stir in 44 gm. of phenolphtha- 
lin dissolved in 30 ¢.e. of aleohol; put 
into a 12-inch evaporating dish to pre- 
vent loss of froth; add 25 gm. of alum- 
Inum (about 50-mesh to 60-mesh) pow 
der; heat, and add water as. re 
quired to continue the reaction; atter 
twenty minutes to one hour, when the 
solution is colorless, filter with suction; 
dilute to 250 ¢.e. and preserve. Thiery 
states that the solution keeps well (8). 
We found that it developed a pink tint 
which was invisible on the papers, and 
the reaction of hydrocyanic acid was the 
same after two weeks. 

8. A bottle of sodium picrate solu- 
tion, 1 gm. of piecrie acid and 10 gm. of 
sodium carbonate dissolved in 100 ee. 
of water. 

9, Three wooden clips, such as are 
used for drying photograph films, to 
hold papers during the tests. A wire 


support carried in the lid of the ease is 








set up and the clips are hung upon it. 

Following are the directions for si- 
multaneous testing with the three test 
papers: 


DIRECTIONS FOR ESTIMATING HyYpDROCYANIC: 
Acip Gas BY THREE METHODS 


(Operator must wear gas mask with soda-lime 
canister. ) 


1. Put the open box in a convenient place, 
set the wire support, lay the color chart 
beside the support, lay a watch beside the 
chart, loosen the stoppers of the bottles con- 
taining picrate and copper sulphate papers 
aud phenolphthalin and guaiaeum solutions. 

2. Observe the second hand of the watch, 
and at zero second remove a picrate paper, re- 
stopper the bottle, suspend the paper from 
the wire support with a elip. 

3. While observing the pierate paper, 
time, and color chart, put a copper sulphate 
paper in a clip, and at the zero second dip it 
into phenolphthalin solution, re-stopper the 
bottle immediately, shake off the excess solu- 
tion, and suspend the paper. 

4. Continuing to observe the tests, place 
another copper sulphate paper in a clip, at 
the next zero second dip it into the guaiacum 
tincture, re-stopper the bottle, shake off the 
excess solution, and suspend the paper; ob- 
serve the guaiacum during its first minute, 
and all papers at each minute thereafter until 
the picrate paper has had five minutes’ ex- 
posure. 

5. Make final decision of concentration of 
hydroevanie acid gas, Concentrations of 100 
parts per million are safe for one hour; 500 
parts per million are dangerous. Unprotected 
persons are permitted to enter hydrocyanic 
acid gas not exceeding 100 parts per million. 

(Note.—Color changes may be promoted bh; 
chlorine, nitrogen peroxide, smoke, ammoni: 
and formaldehyde; changes are inhibited by) 
sulphur dioxide, which causes phenolphthal 
to appear more reactive than guaiacum. Be 
ginners may find one test at a time prefer 
able. ) 


[It has been found that none of the tes' 
papers keep well because the colors de 
velop slowly. Guaiacum paper, prepared 
dried and kept in a closed bottle exposec 
to light, changes to a shade of blue com 
parable with the first shade of the chart 


in one or two days. Phenolphthalu 
J.1.H 
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paper keeps a little better. The copper 
sulphate impregnated paper used for the 
guaiacum and phenolphthalin tests may 
be made, dried, and kept indefinitely. 
Picrate papers were found more reaec- 
tive when freshly made. They may be 
kept not more than a week after prep- 
aration tor good results; eventually they 
darken, probably owing to reduction 
caused by the cellulose. Guaiacum paper 
Is sensitive only when wet; the others 
react wet or dry, but the picrate is best 
dry, as otherwise the color change is 
slower and develops unevenly. 

The use of the three test papers simul- 
taneously helps in drawing conelusions. 
An experienced man may decide to omit 
the phenolphthalin or to use only the 
eualacum paper. 

Migure 2 shows a small pocket test 
outfit containing only the requisites for 
eualacum tests; that is, guaiaecum tine- 
ture, copper sulphate papers, and a color 
chart with the followine directions for 


Use: 


DIRECTIONS For EstimMATING HypROCYANIC 
AcIp GAS 


Ope rator must Mwmedr Gus mask wath soda-lime 
filled canister. 


:, Put the color chart in a convenient pOsl- 
tion for the test, lav a wateh heside it. loosen 
the stoppers of the two bottles so that they 
may be readily ltted out. 

2. Lemove a copper sulphate paper, close 
the bottle, dip into the guaiacum tineture, 
and note the second hand: close the bottle. 
Oe Kkstimate the concentration by the time 
for development of color and the indications 
On the chart. Permit unprotected persons To 
enter the hvdrocyvanie acid gas only when less 
than 100 parts per million. 

(Nofe.—Color change is promoted — by 
chlorine, nitrogen peroxide, smoke, ammonia 
and formaldehyde; it is inhibited by sulphur 
dioxide. 


Toxtciry or HyproGen CYANIDE VAPOR 


Hydrocyanic acid gas was formerly 


considered one of the deadliest gases in 
minute concentrations, but later experi- 
ence, especially in war, has shown that 
man is more resistant than some other 
forms of life. Lehmann (13) has stated 
that 300 parts per million quickly kill 
men and animals, whereas more recently 
Ikohn-Abrest (9) determined that 1,000 
parts per million are impossible to 
breathe for many minutes. 

Test papers as described herein were 
tried by fumigators of the United States 
Public Health Service alongside of rats 
in order to ascertain when fumigated 
vessels were safe for entrance. In all 
cases, When test papers indicated 1,000 
parts per million or more of hydrocyanie 
acid gas, rats were killed on ten minutes’ 
exposure. About 500 parts per million 
and ten minutes’ exposure did not kill, 
while 100 parts or less as indicated by 
papers gave apparently sate indications 
bv rats. 

Men emploved in fumigating with hy- 
droeyanie acid have been tested while at 
rest In vapor at 250 parts per million 
parts of air for two minutes, and at 379 
per million for one and one-half minutes 
(10); they felt no dizziness, although 
possibly on exertion they would have 
done so. Some tolerance for the gas is 
acquired by fumigators. In experiments 
during the war, men have been exposed 
to coneentrations of 500 parts per mil- 
lion for about a minute without injury. 

I’rom the above figures it may be con 
cluded that a person experienced in hy- 
drogen cyanide vapor, as is a trained 
fumigator, may, while unprotected, but 
carrying a gas mask for emergency, 
cautiously enter the atmosphere in ques- 
tion after thorough tests have previous 
ly shown concentrations not exceeding 
100 parts per million everywhere. After 
exploring the space himself, he may at 
his discretion allow others to enter. Un 
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TABLE 2. 





EFFECT OF INTERFERING GASES ON TEST PAPERS 


(Room temperature and relative humidity of 50 per cent.) 








Concentration 


Gras 4 - 
in Air 
approx. parts per milion 
C} 5,000 
Hs 5,000 
SO. 0,000 
SO. LOO 
and “ach 
HCN 
SO 0,000 SO. 


and HCN 100 HCN 


NO 5.000 
Tobacco Thick 
smoke cloud 

NH 20.000 


Formaldehyde, 
Hh .COLH 5.000 





Effect on Test Papers 


Immediately turned guaiacum paper blue; no effect on others, 


Turned picrate papers orange in 5 minutes; others showed 
no effeet. 


No effect. 


Picrate paper gave no indication; guaiacum registered a very 


light blue; phenolphthalin turned pink, but required twice 
the normal time. 


Only the phenolphthalin paper registered, and in about the 
same wav as stated above. 


Guaiacum immediately turned blue, phenolphthalin pink: 
both turned yellow in 80 seconds; picrate showed no change. 


Guaincum turned light blue in 3 minutes: no effeet on of ers. 


(fuaiacum turned apple green in 1 minute: phenolphthalin 


light pink in 5 minutes; picrate showed no change. 
Guaincum turned slightly blue in 5 minutes: others showed no 
change. 
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Pocket case with materials for guaiacum color 


tests for hvydrocvanic acid gas. 
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protected persons should not be permit- compared with a color chart, gives a 
ted to return to buildings or ships, or to estimation of the concentration of th 
enter tanks, to perform work unless the hydrocyanic acid over a range of 25 to 
concentration is less than 100 parts per 1,000 parts per million parts of air. Th 
million. investigators’ determinations in the lab- 
oratory were within 20 per cent. of thos: 
found by chemical analysis. It is rec 

Color test papers were developed for ommended that unprotected persons b: 
detecting hydrocyanic acid vapor in the not allowed to enter atmospheres coi 
air of tanks and apparatus, and in ships taining hydrocyanie acid gas unless test 
and buildings after fumigation. The show concentrations below 100 parts pe 
shade of color produced in tests, when million. 


SUMMARY AND CONCLUSIONS 
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BOOK REVIEWS 


\~ LNTRODUCTION TO THE PRACTICE OF PREVENTIVE 
EDICINE. By J. G. 
‘vofessor of Hygiene and Preventive Medicine and 
jirector, Connaught Antitoxin Laboratories, Uni- 

rsity of Toronto; assisted by Peter Gillespie, 
(Se. C.E.M.E.1.C., and H. M. Lancaster, B.A., 
«. and Andrew Hunter, M.A., M.B., F.R.S.C., J. G. 
puningham, B.A., M.B., D.P.H., and R. M. Hutton. 
oth. Pp. 805 with appendix. St. Louis: C. VY. 
fosby Co., 1922. 


The inereasing importance of preventive 
edicine as a means of amelioration and pre- 
ention of human suffering has created a de- 
nand for the systematic presentation of the 
sisting knowledge in this branch of medical 
The book of Dr. Fitzgerald, ** An 
introduction to the Practice of Preventive 
\ledicine,’’? is not without merit and may 

rve some useful purpose in dissemination of 

rtain well-known facts which are important 
for public welfare. 


1eCriCce. 


The author has, however, 
ade use of terminology filled with dog- 
atism concerning many important subjects. 
‘he most noteworthy example of this is found 
1 his statements on the mode of transmission 
infectious diseases. ‘To our knowledge. 
ch infeetious diseases as tuberculosis, pneu- 
onia, influenza, diphtheria, scarlet 


NOoOOoOpiIne 


fever. 
cough, meningitis. 


uiterior poliomyelitis, measles, mumps, ete.. 


cerebrospinal 


n be grouped with those diseases whose 
de of transmission is not definitely known. 
‘he use of stereotyped expressions to the 
itect that most of these diseases are transmit- 
‘ed directly from the seeretions of the nose, 
nouth and throat by coughing, sneezing, spit- 
ng and loud speaking, or indirectly by ob- 
ects soiled with secretions containing the 
crms of the disease, is begging the question 


Fitzgerald, M.D. F.LRS.C.. 


and covering our ignorance with mere words,. 
although further investigation may reveal the 
fact that one of these methods is responsible 
for transmission of a certain disease. Such 
expressions stifle research and inhibit the ad- 
vance of preventive medicine. The author 
has bridged the chasm between the etiology of 
infectious diseases and the mode of transmis- 
sion by blanket phraseology—between the 
known and the unknown by dogmatism. 

The book contains little new information. 
The chapters on food, water, air, and milk 
present standard and _ accepted 
and knowledge of these subjects.- 
Felton. 


methods 
Lloyd D. 


LA CERUSE DEVANYTY LA CONFERENCE 
TIONALE Du ‘TRAvAIL, IIlIe SESSION 
Octobre-Novembre, 1921). > << ae 


INTERNA- 
(Geneve 

Cantineau, 
Ingénieur A. I. Lg.:; Capitaine-Commandant du 
Génie. de réserve; Directeur-Général Honoraire 
au Ministére des Affaires Economiques, de Bel 
Pp. 126. Paris et Liége: 


Polytechnique Ch, Béranger, 1922. 


vique. Paper. Librairie 


This is a summary of the study of the use 
of lead paints made at the Geneva Conference 
of 1921. The report is fairly complete; it 
contains the viewpoints of the physician, of 
the economist, of the painter, ete., but they 
are all reported with a clearly expressed bias, 
The author thinks that there is no question 
that the use of lead paints should be pi 
hibited. 

[If the author had been seientifie in his 
judgement the book would have been of greater 
interest, but now one must feel that it is a 
biased report of the conference and of the 
subject .—J ose ph C. Aub. 
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AND SURGEONS 


OFFICERS OF THE ASSOCIATION 


President 
Dr. C. E. Ford 
General Chemical Company 
New York City 
Ist Vice-President 
Dr. L. A. Shoudy 


Bethlehem Steel Company 
Bethlehem, Pa. 


2nd Vice-President 
Dr. D, B. Lowe 
Goodrich Rubber Company 
Akron, Ohio 


Secretary-Treasurer 
Dr. Wm. Alfred Sawyer 
Kastman Kodak Company 
343 State St., Rochester, N. Y. 


REPORT OF COMMITTEE ON INDUSTRIAL MEDICAL RECORDS 


To the Officers and Directors of the Ameri- 
ean Association of Industrial Physicians and 
Surgeons : 

Your Committee on Industrial Medical 


Records bees leave to make the following 


report. The committee has held one stated 
meeting at which all members were present. 
and has continued the consideration of thesc 
questions by correspondence. As a= result 
of its deliberations vour committee makes the 
following observations and recommendations. 

When organizing a system of record. 
keeping, the mdustry should determine for 
What purpose these records are to be kept. 
This will materially influence the kind of 
record system to be adopted. It has been 
the experience of many organizations which 
started out to keep very complete records 
that after two or three vears they found 
much useless information was being carried 
in their files. This information not only con- 
sumed time in the recording but was of no 
practical value, 

After full discussion, vour committee de- 
cided that record-keeping in industry might 
be divided into two parts, one of which would 
be adaptable to any industry: (1) a reeord 
viving the minimum of information which 
is required to administer intelligently a medi- 
eal department in industry; (2) a more com- 
plete record which would embody the infor- 
mation under (1) and in addition contain 
further information that would be valuable 


for analytical and statistical purposes. 


RECOMMENDATIONS 


Your committee recommends: 

1. That medical records should be kept 
confidential and separate from reeords of the 
employment department, even though this 
procedure entails a certain amount of duph 
eated information on the record eard. 

2. That the information given on ecard 
No. 1 (Form 1) is the minimum information 
that should be considered in the operation 
of a medieal department. 

3. That the information given on ecard 
No. 2 (Form 2) is the minimum information 
necessary for statistical purposes. 

!. That there should be a uniform method 
of classifying physical findings and that the 
following be adopted: 

Class I.—Physieally fit for any employ 
ment. 

Class I1—Physiecally under-developed 01 
with some slight anatomical defect; other 
wise fit for any employment. 

Class III.—¥it only for certain emplo: 
ment when specifically approved and supe! 
vised by the medical department. 

Class IV.—Unfit for any employme 


Rejects, 
DISCUSSION 


Your committee realizes the impossibilit 
of developing a record card that is satista 
tory for all industries. The attempt h 


J. 
July, 














NOTICES 107 


FORM 1 











Name Address Name of company 
Department Cheek No. Address of company 
Occupation 
Age Sex M. W.S. D. Defect 
Date of Calendar 
Dispensary Diagnosis Treatment Days 
Visits Lost 





(Body of ecard front and back to be ruled 
to facilitate entry of record. ) 


Card to be 5” x”. 





FORM 2 


Name Address Name of 
Department Check No. Occupation 
Previous occupations, with dates 


company 
Address of company 


Year of birth Sex M. W. 5S. D. Nationality 
Date employed Date left 
Phys. exam. class Defect 








Date of Calendar 


Dispensary Diagnosis Treatment Days 


Visits Lost 
(Body of ecard front and back to be ruled 
to facilitate entry of record. ) 


Card to be 5”x8”, 


been made to indicate on these cards a logical designation should be at the top or bottom 
arrangement of the data which would serve of the card is a matter of personal preference. 
as a ‘guide to any industry desiring to inau- It is felt that the information called for 
vurate a system of record-keeping. The on these cards is readily adaptable to the 
points to be covered in such a record have MHollerith punch ecard system where such 
been emphasized rather than the arrange- cards are in use. 

ment of the items on a card form. In some The 
cases an even larger card than 5 by 8 inches ‘‘year of birth’’ in cases where this is deemed 
will be found more adaptable but it is doubt- desirable, but 
ful if one smaller than this size could be 
used to advantage with the suggested head- 
ings. Likewise it may be desirable to enter 
such additional items as the peculiar needs 


word ‘‘age’’ may be substituted for 


for analytical purposes this 
information should be gathered as accurately 
as possible. 

Under ‘‘treatment’’ might be indicated 
the identity of the individual rendering such 
of the individual plant call for. treatment. This could be done by a symbol, 

The committee feels that the name and __ initials, or other method. 
ildress of the company is of sufficient impor- 
‘ance to appear on all cards, particularly if gested that entries such as sickness, indus- 
uch ecards are sent to a central agency for _ trial 
tabulation and analysis. Whether the firm 


Under the heading ‘‘disability’’ it 1s sug- 


injury, and non-industrial injury be 





made. 
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‘Date emploved’’ and ‘‘date left’’ give 
information as to the amount of exposure 
of the individual. For statistical purposes, 
it is felt that the exposure of the individual 
is of sufficient importance in this work to 
warrant an earnest effort to obtain as aceu- 
rate data as possible on the length of time 
employed. 

l'nder ‘‘defeet’’? it is intended that the 
defeets which are found upon physical ex- 
amination or which are evident to the physi- 
cian without examination may be entered 
in order that a reeord of such may be avail- 
able at the time of subsequent treatments. 
lt does not refer to the condition ocecasioning 
the dispensary visit although it may _ bear 
a relation to it. 

The following suggestions are made for 
consideration when a statistical analysis of 
the information on eard No. 2 is undertaken. 

a) Classification of disability) as— sug- 
vested above. 

Ly Classification of the more important 
IVpes of sickness by 
season 
Sex 


Age 


Occupation 
Length of time employed, ete. 

(ec) In eo-operation with the employment 
and time-keeping departments, the amount 
of time and wages lost and amount of com- 
pensation paid should be determined. Also 
the expense of caring for the cases of ill- 
ness or accident, particularly medical ex- 
pense incurred outside the industrial organ- 
ization. 

Your committee clearly recognizes the dif- 
ficulties which underlie an attempt to intro- 
duce a record ecard that is adaptable to all 
types of industrial activity but it has felt 
that the items which have been suggested in 
this report, regardless of the manner in which 
they are arranged on cards, afford minimum 
information that an industrial dispensary 
should keep and it earnestly recommends the 
adoption of some such forms in all industrial 
establishments. 

Mareh 10, 1925. 

Dr. R. S. Quinby, Chairman 
Dr. D. B. Lowe 

Dr. Wade Wright 

Mr. Edgar Sydenstricker 
Dr. I’. L. Reetor, Secretary 


ANNOUNCEMENT OF EIGHTH ANNUAL MEETING 


Remember to reserve October 1. 2 and 


+ for the annual meeting, Hotel Statler, Buffalo. 


An interesting and helpful program is being arranged by the committee. There will be 
one or more joint sessions with the Health Service Section of the National Safety Couneil, 


Which is to hold its annual meeting during the same week as the American Association of 


Industrial Physicians and Surgeons. 


Members who wish to read papers at this meeting but who have not yet communicated 
with the program committee are urged to write at onee to Dr. C. D. Selby, 655 Spitzer 


Blde.. Toledo. Ohno. 


July, 192: 








